Automated Quantification of Fragmented Red Blood Cells: Neonatal Reference Intervals and Clinical Disorders of Neonatal Intensive Care Unit Patients with High Values.
Schistocytes are circulating erythrocyte fragments. They can be identified microscopically from a blood smear; but automated systems evaluate more cells and avoid inconsistencies in microscopy. Studies using adult subjects indicate that automated quantification of schistocytes can be clinically useful. However, reference intervals for automated schistocyte counts of neonates have not been published, and the relevance of a high automated schistocyte count from neonates has not been reported. Using retrospective automated neonatal complete blood count (CBC) data, we created reference intervals for fragmented red cells (FRCs) and sought to discover the clinical conditions of neonates with high FRCs (above the upper reference interval). We created reference intervals based on 39,949 CBCs from 15,655 neonates 0-90 days old. The lower reference interval was 0 FRC/µL and the upper interval was 100,000/µL. The highest FRCs (96 CBCs from 44 neonates) were > 250,000/µL. These neonates clustered into the following groups: 37% had sepsis, 29% had disseminated intravascular coagulation (DIC), 17% had a genetic syndrome, 14% necrotizing enterocolitis (NEC), and 7% had iron deficiency (some had more than one diagnosis). Based on the reference intervals, we divided the 39,949 FRC values into 3 groups: (1) < 100,000/µL ("normal"), (2) 100,000-200,000/µL ("moderately elevated"), and (3) > 200,000/µL ("extremely elevated"). The odds that a microangiopathic condition (DIC, sepsis, NEC) or a microcytic disorder (iron deficiency) were present were significantly higher in the moderately elevated, and more so in the extremely elevated group. Our study suggests that a high FRC could prompt investigation into, or inform follow-up of, a neonatal microangiopathic or extremely microcytic disorder.